Ventricular Tachycardia Storm (VTS) with hemodynamic instability is a lifethreatening arrhythmia more often presents in patients with structural heart disease. Lack of response to cardioversion and/or antiarrhythmic drugs will have fatal consequences. We report a case of a hemodynamically unstable patient with Ventricular Tachycardia Storm refractory to intravenous antiarrhythmic medications, which finally responded to a slow bolus of IV potassium chloride. This case emphasizes the importance of identifying an electrolyte imbalance as a possible cause of a Ventricular Tachycardia storm and its rapid correction as an addition to the usual pharmacological treatment.
Introduction
Electrical or arrhythmic storm refers to multiple recurrences of ventricular arrhythmias over a short period of time. Ventricular tachycardia (VT) is the most frequent however; polymorphic VT and ventricular fibrillation (VF) may also result in electrical storm. The arrhythmias can be self-terminating but frequently are corrected using antiarrhythmic drugs or device-related therapies (defibrillation or anti-tachycardia pacing) [1] .
Triggers for electrical storm are myocardial ischemia, acute heart failure, electrolyte disorders, hypoxia and drug-related arrhythmogenicity [2] . In particular, hypokalemia is the leading electrolyte disorder provoking an electrical storm [3] [4]. We present a case of VTS that has been revoked with slow IV bolus of potassium chloride after failure of IV administration of antiarrhythmic drugs.
Case Presentation
A 61 years old Caucasian male patient with history of hyperlipidemia, overweight (BMI 32.7) and cigarette smoking (120 pack years) was admitted due to central chest pain of a crushing nature that began during sexual intercourse.
Prior to admission, Electrocardiogram (ECG) demonstrated sinus rhythm, right bundle brunch block (RBBB) and ST segment elevation on leads I, aVL, V1-V6.
Upon admission, physical examination revealed regular heart sounds, a systolic murmur level 2/6 with radiation to the apex and fine crepitus over the bases of hemodynamically unstable, tachypneic, dyspneic, diaphoretic and unresponsive. Serum potassium level measured in the morning was 3.7 mEq/L. Two boluses of 80 mg IV Lidocaine followed by 2 boluses of 150 mg IV Amiodarone were administered with no response (Figure 4 ). After several minutes of VTS, with continuous hemodynamic and consciousness deterioration and no other relatively safe therapeutic option, a syringe of 10 mEq of Potassium chloride diluted to 10ml with normal saline was prepared and administered at a rate of 1 mEq/min. Following administration of 5 mEq, sinus rhythm was restored ( Figure 5 ) without any further arrhythmia, the patient regained consciousness, vital signs normalized and serum potassium level test revealed a level of 4.1 mEq/L. On the following day, an Implantable Cardioverter Defibrillator (ICD) was implanted. Over the rest of the hospitalization days, the patient was hemodynamically stable, no further symptoms of acute heart failure were observed, troponin and potassium levels relatively normalized (59 pg/ml and 4.2 mEq/L respectively). The patient discharged home in a stable condition. A month later, the patient was admitted again to the hospital due to aggravation of his heart failure. At the date of this writing, the patient is still alive.
Discussion
Pharmacologic resetting of a cardiac VT storm relies on antiarrhythmic drugssuch as beta blockers, Amiodarone and sodium channel blockers [5] and/or correction of an unbalanced ion level as in hypokalemia [5] [6]. Cardioversion is also an option, but in our case, it was considered by us as non-beneficial and even possibly detrimental, since the patient had spontaneous sporadic sinus episodes. In addition, we had to induce sedation, which could further deteriorate the patient's hemodynamic condition. Moreover, the correction of ion imbalance is mandatory in the management of ventricular arrhythmias. The IV correction of potassium deficiency is by its administration as an intravenous solution at different concentrations. Potassium chloride shouldn't be administered via IV push/bolus since uptake by the cardiomyocytes is limited by saturation of its receptors [7] , and pooling of the injected potassium in the plasma can cause a transient hyperkalemia which may lead to cardiac arrest [8] . It also has an irritant and painful effect as a bolus which may cause chemical phlebitis [9] .
When a patient deteriorates quickly and there is no time to infuse IV potassium chloride as the guidelines suggest [10] , in spite of the well-known The present case report demonstrates the importance of diagnosing a hypokalemic state and treating it with potassium chloride as a part of the resolution of a VT storm.
To the best of our knowledge, this is the first reported case of resetting a VTS with potassium chloride. We speculate that the rapid correction of the hypokalemia contributed to-or caused the rhythm conversion, by itself or by means of facilitating the effects of the antiarrhythmic drugs. It is suggested that in life threatening arrhythmias, a rapid correction of hypokalemia can be considered as a last resort.
Conclusion
We report a case of VT storm associated with hypokalemia, which was resolved successfully with a slow bolus of IV potassium chloride. This case highlights the importance of identifying hypokalemia as a possible cause of VT storm and the implementation of an emergency correction as an addition to the usual pharmacological treatment. 1) In the setting of a VT storm, one should bear in mind that a hypokalemic state can be the trigger.
Learning Objectives
2) In life threatening arrhythmias, a rapid correction of hypokalemia can be considered as a last resort.
Consent
An informed consent was obtained from the patient.
